Abstract
Main text
targeted using intrinsic signal functional imaging 67 (Fig 1b) . In addition PV+ interneurons were co-68 labelled with tdTomato using a PV-cre mouse line 69 (Fig 1c) . Activity of top-down projections to V1 70 from ACC were recorded by transfecting ACC 71 neurons with GCaMP6S and recording their axons 72 at their termination site in layer 1 of V1 (Fig 1d) .
73
Recordings were made in awake head-74 immobilised mice, free to walk on a cylindrical 75 treadmill (Fig 1a; Supplementary Video. 1). In contrast during the 92 same period we observed and approximate 2.5 93 fold increase in activity of top-down input from 94 ACC while after saline administration no change 95 was observed (Baseline normalised activity: 96 Saline = 1.32 ± 0.275, n = 6 mice, P = 0.3, MK801 97 = 2.57 ± 0.313, n = 7 mice, P = 0.002; Fig 1g, Supplementary Fig.  119 1b,c) suggesting differences in locomotor 120 behaviour was not in itself the cause of changes 121 observed in neural activity. 122 Next we attempted to control for the possibility 123 that the differences described between V1 and 124 ACC might be due to differences Fig 2a) and putative 146 excitatory pyramidal neurons (Pyr) and found that 147 the activity of the two populations was tightly 148 coupled under control conditions (mean R = 0.81 149 ± 0.04, n = 7 mice ; Fig 2 d,e,f) . We then compared 150 the activity of the two populations following 151 MK801 administration and found that the 152 reduction in net population activity was 153 associated with decreased activity of both cell 154 types (Baseline normalised activity: Pyr Saline = 155 0.96 ± 0.095, PV+ Saline = 0.99 ± 0.109, n = 7 mice; 156 Pyr MK801 = 0.58 ± 0.072, PV+ MK801 = 0.607 ± 157 0.083, n = 9 mice; Pyr P < 0.01; PV+ P < 0.05; Fig  158  2f,g ). We additionally calculated a normalised 159 ratio of PV+ inhibitory activity to putative 160 excitatory activity and examined signal 161 correlations of the two sub-populations before 162 and after drug treatment, and found that both 163 measures remained stable over the course of the 164 experiment in both treatment groups (Fig 2f,h) . saline treatment (accuracy = 56 ± 7.0%, p = 0.28) 199 or in the shuffled condition (Fig 3b,c, (Fig 3c, 'Post i.m.). Anaesthesia was induced and maintained 315 using Isoflurane at concentrations of 4%, and 1.5-316 2% respectively. After animals were 317 stereotaxically secured, the scalp and periosteum 318 were removed from the dorsal surface of the 319 skull, and a custom head plate was attached to 320 the cranium using dental cement (Super Bond 321 C&B), with an aperture approximately centred 322 over the right primary visual cortex, or 323 retrosplenial cortex. For injections into V1 324 transcranial intrinsic signal imaging was then used 325
to determine the precise location of V1, after 326 which a 3mm circular craniotomy was performed, 327 centred on the area of V1 which responded to 328 visual stimulation at an elevation of 20 deg and 329 azimuth of 30-40 deg. For injections into ACC a 330 small craniotomy was first made over the region 331 (0.3 mm lateral of bregma) either using a dental 332 drill or by thinning the overlying and then piercing 333 a small hole using a hypodermic needle, after 334 which a lager 3mm circular craniotomy was 335 performed over V1. 
